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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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fief 

|g#^gte> StarotJJKT"?**. (Santaren, J.F.et al. , Biochim. Biophys. 
Acta, 687:231, 1982) 0 

{t±^mwL(DmznuyKm^"cmmir^ 0 mm, v y-/nft»i8:2A9, 12 1 

CH 3 (CH 2 )4 CH=CHCH 2 CH=CH (CH 2 )t COOH 
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■fza-jU (PG) (D&-e&K>. *4»©ffififll*03BH*<PG©ffilBgftc«kaci: 
(Murata, N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) s t tz P G®fr?W.m.}&A<MMmz.ftfti- § y y -fe p 
-;!/- 3 - U >87^ >X7 x^--tf (OTATase) OSII^ttCi-o 
T&©£ftT^<S £ i (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) ^<^t^T^fc 0 

/cATaseitfc^ * '< 3 f£#A • lEStf 5Ciia?)PG ©teftl^S^M^T 

C T#fFtBH : PCT/JP92/00024, 1992) 0 Lz^U ATase(i^c©*t^ip C 
L> fr!> fC^©ATase£ffi^*T?*SfiSS!$tr*:£ Ltfc, rt£tt©ATase£ 
H£rL&? £ tliigtf &ft?\ ^*OATaseOS!rlid<^$n«Br«BttttS»fj: 
mz-&, ft J&LtzMWfc& ->n^ ^-X^-©ATase<&«t^fi 

CMLT^S ? u->©S©P G©^n^aa»ii^28%-e*J9 */<n^£ 
t^cfc «9 4>$j8 %4>ttl^\ ^D^?tXtWJ;Hft8%#^ot (PCT 
#£FtM : PCT/JP92/00024, 1992) 0 

££>{C S -ISlcy^Xf FTfEbftST WI/-ACP (i±{Cl6:0-ACPil8:l-ACP 
"T?&*K * fc*ft&©tRte«K«**T&5£#;t&ftT^Sa<s *I^{C=t^T 
tel6:0-ACP^18:0-ACP©*J£-;&<18:l-ACP«fc «9 £ i tft£ (Tor iyama, S. 

et al., Plant Cell Physiol. , 29:615, 1988) Q £ © «k r> tt*a<ttT?«^3fe©ATase 

7t^iE»©^ry y t (5>gg) ©rast©*ij&te N ^ 



*4»©Sliia#**fiJ£LTl»^IR»©lIBKfflJifet3S^LT^S (Murata, N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 H tz 5 >M"Vl£^ 

mmw^m^Ltzmmm^mumt, mm^m^Ltzmmm^muiti-?>m 
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j^Aft&ftfc^Anacystis nidulans C§lJ£ Synechococcus PCC 7942) te1&M.&%. 

(Ono.T. et al. .Plant Physiol. , 67: 176, 1981). 2-oJgLtAft£ft£ 
Synechocystis PCC6803 ttiSittt^^Ci^bntl^: (Wada, H. et al.," 
Plant Cell Physiol. , 30:971, 1989) 0 

\z&&Ltzmffimz=Lnm&*mAi-z>o %^x, ? >sstti6:o/i6:o-*5<fccf 

18: 0/16:0- Ofi^?»*^tt5Kll6f OP SQDG, MGDGfcitfD 
GDGOiMl-cis-lO- M*S^-**At*5Ci*<nrii|-^*S (Murata, N. et 
al.,in "The Biochemistry of Plants", Academi c Press, 1987) 0 ^^SjwitiUS 
JteM^tejftl'fb** t LTs XxTo-T;U-ACP (18:0-ACP) 0A9ti:-I^ 
*At*£IMfc£WU —0.16:0/16:0- (*5<fcO\ t)t"^i:#St5 18:0/16:0-) 
OteM : Fi^b^5PGfcj;^SQDG^M$ti§i> -€:ft 

Synechocystis PCC6803 © A 12&^tgf[MI:ll||jtfc^ ; &Anacystis 
nidulansic^A • M^-frSC £ icj; t) ^^Anacystis nidulans(c(i#^ Lttl^ 
16:2A9, 12*5«fccn8:2A9, 12£4£^$-br3 d <t*^«lT* «3 . i LT«fi 
jM5Stt"Z?&5Anacystis nidulans£{£Mtt£^ tlESl nTt6"?& 5 d ft 
(Wada,H. et al. , Nature, 347:200, 1990) 0 

:n*T-t:7 >3S©^*&flHfclfc3!S© -5 "& A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) *> «k A 12fi (Wada,H.et 
al., Nature, 347:200, 1990)^^n^^Oilfe^<^f$ftT^^o L^U A 
9&{C-M*t-^^A^ftT^^(j-ft^\ A 6&fcJ:tf A12fe^teft4k!JS*li, 
•^MftA 6 fii A12tMW§ C ilif^il^ £fc. A9£l£A12& 

A< i t> Jc^g&ftHt $ ftT ^ ttfttdf A lStfc^Sifttfb** A lsft&^&fttfbt* s 
JH£ LTRHifttiftifiaitt^tS C ti^* Slit TftSo L^L^^'b^ 

s^moa 9&^^fn>fk^-s^ojie : ?«#^>ftTu^^^/-co 
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#3&g§w\ JM£g?©A 9 te£*tefa4k*s«^©»e?* 

$^(c N ^ipj^ JJgMm©A 9&£^3§f^4k1^3i^©mfc^£fcte^©- 
g|$£■^£rtf 'J 7 7 K*<*A$n^««|jRBIIIIfeJ:Cf*«ff*Jflft-r«C<l:fcB 

±I5B Ift £ it JiTr Anacystis !Clt5 7>I©yV A 

^ ^-DNA SrSfcSL ^-DNA T?«4*«Hll&&5&Kte& 
SCiMU *|g|^$t5i;l^/:o ^ttfr-fc. JSJT©* 

(2) i!(:IS^L/:SM©A effi^fi&^k-rsstt^wr*^ w^k^h 

^a^x^^sme^©-^^^ u 7 7 u^f- Ko 

(4) (lj^stsjov^n^tcisfioafi^xti^stiie?©— «*^-tr# y 7 7 u 

*=f- K£#i;^7 7-o 

K^*A$nyt*4»«iiiao 

©fFtfi^o 

(7) (i)JbS(3)©^-rn^{ciB«©ilfe?X(i^Me?©-^^^i:^ y 7 7 u 
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H 1 Elte. des 9 var irJW^- Kt^7 ^ J i£IE?iJ i^^XOXfTo^/l/ 

-coAW« (ms cd 2) <dt i ywtm^cDitm&Tjki-o n^-e^f 

H2@(i> des 9 var n — -ft LT\ Anacystis nidulans CD? J A 

^3EI«> A 5. A15:fc<fctf pl5X©>f y*)r- hDNASffrOffiSMi^^to 

H4Hii. des 9 nidi x®Xf7 a >f )V- C o A^fi&ftMbKf& (MSC 

D2) ©r s y&E?»j©Jfcifc£^-o t ^ y®?Be^j©Jttfi!«m 1 mtmm^ lt 

fc*£JH&. £te*N££ LTpBI12l£*ALfc*'<3£ffifi&3Lfc*§*£^-ro 

(Kaestner, K. H. et a 1 . , J. B i o 1 . Chem. , 264 : 1475 5, 1 9 89) N => y h ( 
Mihara, K. , J. Biochem. , 108 : 1022, 1990) RtfBM ( S t ukey, J. E. e t 
al., J. Biol. Chem. ,265:20144, 1990 ) ©Xf7 n 4 JV- C o A^tSftHblNfe©^ 

II&Rfc*££Lrt:II&l»»©A 6(4*5J:a f A12fi[:©^fn>fb0^S.?>^^^©lllK 
Ltlitef © w 3 {£©^fi§ftMbfifc& (Yadav, N. S. et al., Plant 
Physiol., 103:467, 1993) O^Mil^dlHltl^i^o ^f^it^i^ 



5 



WO 95/18222 



PCT/JP94/02288 



\i*btl&7 >Mte&lzmfe%tl~f, M;Li£AnacystisjS> SynechocystisJS^ 

f^^*t^l©|gfn5>?a<&^^^n'ft:-r^^J6{C(iAnacystisM (Murata.N. et al., 
Plant Cell Physiol., 33: 933, 1992 0 C ©^gcTrl" 5 y 1 §!© 5 > 

^) OA 9 fe^FtSfQ'fb#^©^"^AnabaenaMS.D f SynechocystisM©^^J: 29 £> 

f Uib%, Synechocystis PCC6803 iAnabaena var iabi 1 i sTte. ^©Mi^K; 
<DtetA¥i)<sn-ltsn-2lzJctlZ'tlpim$kl8<Dmm (C18) i^H^16©^^ 
& (C16) £*££rLT^& (Sato.N.et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©iC^LT. 
Anacystis ni dulansTr (£ ii^ if/^sn-l t sn-2£ fejCC 16<£-^-^- ( 
Bishop, D. G. et al., Plant Cell Phys iol. , 27 : 1593, 1986) 0 ££oT N Anabaena 
t Synechocystis© A 9 fe^lSfn'ft:^*(i^iC18:0/16:0-©55-?S^SMi LT 
sn-l©18:0£l8:lA 9 {C^tSftHtlT- iH^tl^ 0 CtlC^fLt 

Anacystis©A 9 fe^t&fn4b@ISte£{C16:0/16:0-©^ii<&gif £ LTsn-1© 
16:0*16:1A 9 »C^«a^k-r-5J£tt*W^S tS*>n*o £bJC N ffi^MiC^- 
< jlbn&l&fn#dPS^16:0/16:0-T&&C t^6> N ^^^©ISW^M^^F 
multir 2>tzib\z teAnacys t i sK © A 9 fe^tSftHkHPl© (5 o ^Anabaena& <fc # 
SynechocystisM©^^=k <0MWC^>6o 

/ct ^ ynie^wrs a 9 fe^isfn^s^^n- k*-£ t>©&^^ m=i k 

Jitt#:£^i;&©-e&£o ^fPJitfc^teU ±iCDNAm«h LTCDiM^l^: 

■f-4 izmm^titzT i j ^@e^ijicjpx.T, a Qte^tefQfk**^**!*-**^ 
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- v^Mt u c ti%MMi-& - <t -etna*- s c <t *<nrtiT* & o 

T.atfflli^nSiO^lfiCi^^o Jl^iftJ-te. A DASH II 
(Stratagene)^©? r — ; PWE15 (Stratagene)^© n X ^ F ; pBluescript 
II(Stratagene)^©-7 r-^ 5 Kf Irf If SCi^Tl^o ±ie^^^-^©M 

?|J© — 13 ^ 1 ia©MSCD2©T ^ y »E^J#-?-260^ S>295© — 

- h& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)-^M13 ^r-^ffll 1 
& i?-r**i/ * * U^f- K<ft»*£& (Messing, J. et al. , Gene, 19:269, 1982) 4? 

£>©:£}£ (J. Bacterid. , 175:6056, 1993 ) tCfE oTfr 3 C So 

±is©«fc-5{cLT^SE^j^^$n/c*^Bgit^{i. aflr&»j©#a N m 
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D N A4Sn #|SiB»£ : FXli#!iS?Hitfe : ?©— *B***A 9 (t^teft-ffc^tt^rW 
U K&=*- F-TS^ y ? ? L^^*^ h\ fBlR^it^ Kv*3- 

ffi4MJJ§^©jtfe?2»A#&c!: LTi±, iI3t&£D©;fr&> r"Plant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al. eds. , Blackwell Scientific Publ ications, 1988j IBtfcOTj&^-ffl l^T 

_ ty 3 ^ ij xf U y ^ 'J 3 — JIB:, "?4 ? U >f > x £ -> a >tz £i)<1£lf 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p. 1525) N t -dn A±ommT&i£M.&¥m&*x&z-&-fc'<9 ?-*mmi-z 

tpffl^l? ^-&(EMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
,<^^- ij (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res., 12 (1984) p. 8711) *K £ft£><ZH^ft©27 

fa&±M^®m LTSIftnii, ^ftM^Jfttc * "TsStg ^t^Ci^T^^o 

&M«£^u-ft^ag (^Jx.tf 2 5°o T*je*«i*a*L^a. — b^k: 

(Wilf- iBRS) fiiT (^J^-{i'4°C) TiM^U *t$f^©M. flj*.^©? 

CHJfefJ 1 ) Anabaena var iabi 1 is© A ^te^fiSfiMfca^atte^ (desA) ©±«E 

Anabaena variabilis I AM M- 3 (JfcJK*¥#?*Bll&£«J¥W£j?r «k «9 # 
30 falOOmlCDB G -ll^ift ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) T"i£»Lfco 25°C. 1, OOOluxO^WT^^^OIsHg t 

9U ^ar^ws-fr^o ^«jft*^a-e5,ooog_7?io^raa^i(i^-sc:<i: 
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V J A D N A %m£tir & tztb, Kft£-50ml© A?g (50mM Tris-HCl.lmM 

edta, pH8. o) izmmtrmftL, mL^m-t^>z.tK^^mw^WLmtLxm 

iRLfco 15ml© (50mM Tris-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 

sucrose, pH8.0) KSSU B WLX>®-M L /c40mg© 'J Vf- - A (Sigma) £ftnx. 
37°C-e 1 B#fiiiJ6£ 0 Ltz 0 <^{cyn^i---tf'K^15mg<t S D S 1 %ic 

tt*«k r> iC*nx.37°CT 1 Bfeigi .9 Lfco NaC10 4 ^i^MJ^T 1 Mi:ti5 

XoKlMx.^ £ P>K20ml<D? uu*j\,&/4 VT i J\sTJ]/n-)l, (24:1) £fiD;L 
L/:^ a^HicJ:t)7k«*lHliRL^o ^ooWAVT 
UV7^3-/V (24: l){CJ:t>lffi&fcbLfcflU 7KS JC50ml ©^ ^ y -Jb&lMX., 
V ; J*DN AWUm&Jf? xWlzmgtttfT®$LLtZo :©DN APM5£20ml 
©A&d^U NaCl<&^MS-eO. IMiC U £ £ {CRNase£^jgT50mg/ml fc 

fyfomVQt Lxm^LL, 10%^? J -JlT*m&'&, l ml©A$[ic^L 
Anabaena variabilis CD^V ADNAMi Ifco 

h teAnabaena variabilis S*©MfllK{-^ L/cIlM© A12fi:^t&fn 
fllimiifc?© ^ n--y^'i:o^TM (1993^B*ffi^l^ll#^^. tgg| 
ggl, No.3aF04) LfcRk A12fe^^k^ite^©±^{C^ Ltt-^ 
>'J-f^^7l/-A (ORF) cn?W££ftHb0ll£fa£;^©M 

te^ooRF&xtfmtfcM'b&k^, ^©0RF©DNAii4 i © zmmom.M 
mn^MELx, Of(D7^ j (ie^ij#^- 5 8 ) ££-j&u 

Anabaena variabilis©^ J ADNA^SIi LtP C R £rfr ft o /c 0 
±IS4^©-7°5-r-e-©-5-5). IE^J#^-5 £ 6 {c^^tlfc^^iJ^Wt-'ST 0 

T >^-fer>Xlj|£:3- KU @e^J#-t6 £ 7 iC^£tl/ci£K@e?imp5]-©T = y 

^o©7°5^^-^il^\ H-4a*l©7 e 5-r-7-©|a^-^-t)-tir-^P CR^tT^ 
of; 0 Siftte. 100# l©^^^* 7° I' v - -£#20# M, Anabaena 
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variabilis©^./ ADN A £ 1 # gA*U GeneAmp PCR Kit (SSit) 
Tfttl^tZo fcJB<D&mfflmte, 95°C (1#) > 45°C (1#) . 72°C (2#) & 
1 -tf-'f LT351M ?;WT^fc 0 fiU 1 ?/i/B©95°Cte 3 L 
/Co SJS^T^. SJMlO/zl^r 2 %7*'o-^f;l/tl^iLT^$n^ 
DNA^Il^lfl/:c ^-©^ K^J#-t6 i 8 tLfc^SBS^iJ^W^ 

190bp) ODNA»mStt^> LT^tt}$tl/Co CI © D N A (J^T. 
des 9 var »rtf ©M*S8*Klenow7 -5 ^ / > h Tfijl: Lfc8L 

^ FpTZ18R (Pharmacia)©Sma I gB&fC? o-— y^U f7feDNAy-y>t 
- (Applied Biosystems) £ffl^T&Kie?iJ&&£ Lfc 0 ^ ^n/c^Sie^J^ie 

v^X©X-rTn-r;l/-CoA^^fn^b^*<hW«^ffil«ltt^^L/c [Hi : des 
9 var mftfr^- Y'-t&Tl J S?IE?iJ t X©X^T u J C o A^Fi&ftHt 

mm (ms cd 2) cor i ymmm(Ditm^-t) 0 

des 9 var fflrft&y & — 7 t LT\ Anacystis nidulans©^ J AD N A 
&1Mf >##r L/Co fSijESHIIXho I , Pst I fcJ;tKBamH I ©#* ^JiM&Tffl^T 
$j0.1#g ©Anacystis ni dulans© ? J A D N A &%J]%r L . 0.8%7#o-7, 
^;1/«^^c1jT D N A$r#-£#^ims ^-^n>^>yu> (Hybond-N + ; 
Amersham) i;7'D 7 f^^Lfco ^n-^DNA (iMulti prime DNA labelling 
Kit(Amersham) £ffl^T [a - 32 P) dCTP-eIiL/: 0 6xSSPB[lx 
SSPEmOmMU (pH7. 0) , 1 mM EDTA, 0. 15M NaCl] , 0. 2% S D S & =fc 

^lOO^g/ml— is>t% : ? 1 DNAfrZ>f&&fc4i-V55 0 C, imWM V^ra^-v/ a > 
Lt^n-^DNAi^ >£RJ& £ if/Co ^©^. >:/ U > £ 2 x SSC 

C 1 xSSCteO. 15M NaCl, 15mM?^>®^ b- U A] tpT^&> 15#& 2 Hk & 
^TO. lxSSC4'^40 o C. 15#£ 2 E3g£ -5 Lt^l\ t-h7^t^77^- 

**<tftlb$nrt: (112 IS : 04^ No nte^V ADNA^MISi^TTOLT^ 

C^ife^J2] des 9 var $r#* i^SPltt©^ ^Anacystis nidulans^V A^jcd D N 
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Anacystis nidulans R2-SPc (M%*¥ft?mi&&®¥m3ZWT&*)ftWD ©*£ 
ifci^VADNAOliii, Anabaena variabilis bnWzfftS: r> tz c 

ffilOOfig®?; ADN A*Sau3AI"rap#?Hfl: Ltzfe, Molecular Cloning 2nd 
edi tion, pp. 2. 85-2. 87(Sambrook, J. et al. eds. , Cold Spring Harbor Laboratory, 
1989) ©7j&i-££ t> T. 3 «*£*3ET"e<Z>iffifl£ifr#Jftfc: J: *) & 9 £> 
23kbp©DNA®rtf-£iHi|XLfCo Ctl^BamHI iHindl I ITtUBf L 5 A ^"7 T 

— : Js<>9 9 — X DASH IKStratagene) JC 7 n > 7* L fctt, 7r-^t^iC/N° 
>y *r— s Jy? L Anacystis nidulans©y 7 AD N A 5 -f X5 U — &'&tz 0 ^©"7 
7-^7^^ U -^7^H®P2392 iC|g$:£-t± s N Z Y Migife^ Atl/ciSS^ 

yu> (Hybond-N + ; Amersham) C7' n y -r * V? Ltz 0 ±fe©if if >£r#r t 
mWz^ Ca- 32 P] d CTP-e^liL^des 9 var Sff^^rC©^ >7U>tK 

7 y > h c i <fc t) , i/ ;i^jg©il£: 5 &j3(M@© 7 7 -^o-> 
^f/Co d©tp^b^{c:i2^ u->£aStf. fSl:toT7 7 -^DNA^f 
fco »G»n^7r-yDNA*«:a3BO$!llB**-?-K»f 0.8X7^n-xy 

>£±IE©X7 U U*#-eiMr>#*fU ^n-^DNAi/Wy 

U^^X-TSDNA»f^©g$<b*©->^;U^S^Jt«l!L^o 2 5 

eh A 15© 2 ^D-^fl)®l^>m^-U ttz-1 h DNA§r#-©fi 

$ fe^n€*nilfeJ:0 ; 15kbpT : *-o^/-c26g^©ORF^#:^^tr©{c+^i*iJ 
•»f U C© 2 7 d->©^ h D N A<co§HJ3»o^©ffiIIS»*7?i!IWf L 

TtMf ^Vx^tl^fzo ^©M^XhoITiML'W:/"'; ^Xt5i> 2 70 

- >£ 5 kbp©D N A$r£- ft *:©-£\ d ft^pBluescript SK- 
(Stratagene) ©Xho I if-T M:t7'7o-->^L, A 5 i A 15i^©DN A 
®ftf-£^fteft^fr75XS Kp 5 Xipl5X^|#/-c 0 p 5Xipl5XO#l^ 

WiZtltz 3 i : A 5 , A 15fcJ:a'p 15X©-T >1t-- h DNASffK"©|gS||^ 
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£*rfo mfrttLtz&%1&l*x9 } ) --V^Oji^-eyn-^Odes 9 var fftfr 
^^^■J^XLfcDNAifr^to fc^W tides 9 nid ©«« 
ch-fe y^m<D^^l^-t 0 fflli^g] tides 9 nid £#&il$c© '>-^ >X©^|d] 
^^to 5, 1. 25*5 «k C^O. 5kbp©#'< - ti£<D#H tufc # -5 if * Xv - * - o 
MMW-Mommt, B, BamHI ;H, Hindi 1 1 ; N, NotI;Hp, HpaI;RI, EcoRI;RV, EcoRV; 
S, SalI;P, PstI;X, Xhol&^f 3 o 

SfMfcLx des 9 var BrJW'W 7' U ^-f 3 2 kbpcDD N Air 

N A$r#^fCti834bp^b£i£ 0 R F (des 9 nid) ti^fe L (ffi#l#-t 
3) N 278^g©7 ^ K$nT^S<fcJi3£3*lfc (IE?iJ#-t4) 0 5fe 

{c^ P-— V^L/cAnabaena variabilis S^©des 9 var Briton— K LTV 

&Tijmm.n (be^j#-^2) <h©ffiRttti*&8o%-e* o tt^j: 

rJT S <ZifcE2?iJ©jS¥*ffV 7 h (GENETYX ; 7 7 h^xJi^) <b*tt*5J: 
tfT 5 y^lE^iJ©^-^^-^ (EMB L^i:[>'DD B J) Srffll^T*BBtt©ffi 
^7 i y KBE^jOlfcSfc&frteofct 77x©7f7n^;P- C o A^f^U 

EI : des 9 nidi:^^ x©X^T n -f C o A^t&flHtSlfS (MS C D 2 ) (D 
7 i J mWMOitm 3^e». SMtLfcdes 9 nldtill&ll&K^r^te^bf **** 
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3 ] des 9 niditte^©*B§W-e©f&3i{;: J; 
Anacystis nidulans«*fi&ftHfc#*£ LTfl&R Lfct&ftUJgM© 9 ft£ 
^<&jftJ-fkt"-5A 9&^S&fQ4fcS£^ttL;^fc£:^ (Bishop, D.G.et al. , Plant 
Cell Physiol., 27:1593,1986) fca£ N des 9 nid^ n - & # U ^7 f- K£ 

$.Liz 0 BP"£ N 9-b LTpET3a(Novagen)ffi^ s ^©NdeliBamHIOlffllc 

des9nid£T $ y jfcSglc&ffttT 5 ^ LT ? n 

C <h££(T©=fc 9 5C LTffttofc, des9nid©^- K^S 9 <D Ct|5jMJ 

•ir>X7°5-fT-; 5' -ACGTCATGGCCTGCAGT (T«ttPstH^>f h) (lfi?ij#-§- 9 ) 
7>ft>X^7-f7- ; 5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 ftjjgg (± BamH I 

pl5X££#M<h LT±I2®2o07 p 5^v-^ffl^TPCR^lT^9i^ 1 
4 ObpCit^ib^ Ctl^pUC19©SmaI^te{C^7-^ d-^>^"LtM 
mm^THM^OU^Z. t^mULtZo d©*£IM#t>n^:/5X ^ F©BamHI©T 
«Etc(iBcoRI«til^i;A:o dtl^EcoRI iPstlTHiJC-KJIff L. — pl5X ^> 1WJ 

/Co ^ F^Sall-e-Kif Lfc8L 4«©dNTP#£T-?DNAtf U ^ 5 —if 

Klenowtfrfr^-ffl^TFilll inKJE£fTtt^ v ?l #^#HindI I ITtOWf L Z.tl 

JCNdeISB&&3*ALfco BP "5. 

5' -CATATGACCCTTGCTATCCGACCCA (THt±NdeI) (@EJiJ#-f- 1 1) 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 ttlftteNdellf >f 2 JtHteHindl I 1© 

— «P) (E?!l## 1 2 ) 

zm^^mm&LT ? - tLtzo \>i±co^o^Lxtii^tzy^x^ k c 

pDes9Nde) £ N (Molecular cloning pp. 250-251; 1982) i:ioTilL/; 

*M4*BL21(DE3) (Novagen)©^ >h 0 ^> ht;H:iAL> T > b° II 
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Mm K&iQ l&nfe&W BLDESl^ffco 
B L D E S 1 &.tfpET3a©<£-£W-f-£BL21f$ (B L 1 ) £ 100ml <DM9i£M ( 
200 us/ml(DT > h° U >, 4 mg/ml ^3-7, 10//M FeC13, 0.5/zg/mllf" 

^ ^ >bi, i mg/miti^fi jm^ts) cisu 3 7fe^iLfc 0 igmm® 

MMfr. Mg600nm-e0. 50. D. & fZigmZMtf tzfik, ^V^Dtf^ft*' 
5 ^ h is K(IPTG)£***MJg 1 mMiCttS J: -5 fcJn^o H!C 1 ^Pa^g U A 9 
^ISfO'fb^al^O^^^^LfCo HHKL^*BM^l^y h£l.2X NaCl 
T^feofc^. fllK^Jfii±}L/Co ^®teBligh£Dyer®><7& (Can J. Biochem. 
Physiol., 37: 911, 1959) iC&oTttftU 2. 5 ml© 5 %m$tt 9 J - JV^% 

^^hLT85°c 2 mm^KJt^^mmm^ / ^jvitttz 0 ^.ttzmmm* 

>y^C-R7A plus (S^MfpFJT) £fflWc Q i«©Ilg(C^to 



£ 1 *M«©]jlJft$NM 





16:0 


16:1 


18:1 (11) 




B L 1 (0 BtP H 1) 


4 7 


2 0 


2 9 


4 


b l i (i mm) 


5 0 


1 7 


2 9 


4 


B L D E S 1 (0 mW 


4 4 


2 2 


3 0 


4 


B L D E S 1 (1 mW 


4 0 


2 8 


2 8 


4 



BLDES 1 "C ii 1 6 : 1 ^itiD LT^3 C <!:j&<HJ3 & Q IP"^ *itfc 

6 : 0 ^©^ISftMb?£tt ; £Wlf-& C i^^^tl/Co 
:tlb©Ita 1 il©Xf7'J >^^#t;M9^^*L, [eUficit 
tLfciC^s BL 1 JSMcfct-^ B L D E S 1 T'te 1 6 : 1 bf\ 18:1 

(9) k£j&U des 9 nid F^Stf y^7°f- Fill 6 : 0(2>i9-£^< 

1 8 : 0 fclli LTTOfnigM^fPtlit-^ C ti)<^tltz 0 
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Cf«#IJ4) des 9 nidm.B=PO^^^m^l^ com A 

Anacystis nidulansS^Odes 9 niditfe?^:^© J; z> £ Lt^/<a|;S^ 

(i) mwmmm*? ^-^x; k©«ms 

nidaa^Wr^^S&tLSo — 3^ > ©RuBisCOite? o - y 
PSNIP9 (Schreicher EMBO J. 4,25(1985)) ti» S>^^#:^© trans i tWM £ 
HindlllcbSphlTM fcB U -£ft£ IH— 0fBHB**T?-KJ»r L fcpUC118{c ^ o-.=. 
y^tSCtia^ transitSe^iJOT^f-T^f-^ o-— 
y^X^ K (pTRA3) £#fc 0 C©HindIIIi^-f h ^-eJSff^Klenow^^^Fi 1 1 
inLXbal U > rt-Z^tltz (pTRA3X) 0 :©^7X; KpTRA3X&Sal I£Sac 
I-e-KJBJf Ls $ * Km— 0«UIB#*TfttI»f^*<H-«k oT^fcdes 9 niditfe^ 
SfK-^^AL/c (pTRA3Xdes9) 0 :©^7^; FT iiRuBisCO© trans i tBB^Ui- 
31**1^ Ztltm—<Z>Wt&W~?des9 nidafeWaiR$n«o Ctl^Sac I 
iXba IT-KJWf LT&ic&^-SlilM©^ ^-i:ffAt^o ^ 
U -^X = KpBI121(Clonetech)*»JIB**SacI<i:XbaI"elsa»f LTlf X 
5 KpBI(-GUS)iiyS-Glucuronidaseit{E : ? (GUSitfc^ 1 ) £^ bir \ Ctl 

nos) ^-^ ^-^-osi-ir^L^Aaie^jfAt-^citc^t), 

©#Affl-^^- (pBI121(-GUS)Rbsc-des9) £»fc 0 

( 2 ) pBI121(-GUS)Rbsc-des9©T^o/N*^7 i U 7A^ofA 
Agrobacterium tumefaciens LBA4404 (Clonetech)^50mlCDYEB^ife (1 l^fz 
H'-7x^X5g, 4- X 1 g> h > 1 g. v 3 H 5 g N 2mM 

MgS04(pH7.4)) K&SU 28°CT24^P B ^«^ lg«?££3, OOOrpm, 4 °(\ 20# 
<D&fo-C&kmLtz 0 10ml© 1 mM Hepes-K0H(pH7. 4)T 3 Elife-afc^ 3 

mlOlOX^* U -fen -;P-e 1 HI#fcl^ Si&fti- 3 mlOlOX^ V -fe o -;W£5M L 

C©J; -5 ic LTl#/cffi?£50/z l&tfftrlE©:/^ X * KpBI121(-GUS)Rbsc-des9 
1 ^g^+^^<-y H K AtU U ^ Fnll/-y 3 (Gene Pulser; 
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BioRad) £ffl^T 25 u F> 2500V. 200Q <D*fc#-e*ai'<4/X£j^# % ^7 

U 800^1© S0Ci§iffe ( 1 IS*:*) h U 7 h > 20 g N 5 " 

gs NaCl 0.5 g. 2.5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM ^Vl/n-x. 

pH7. o) ^iipx.. 28°ct i.mm^m^mLfzo zcommm so^i^ 100 

ppm©#^v-T y^#tr YEBS^igitf} 1.2%) ±{c££ N 28°CT 2 B 

ST^7X; KDNA^lIL/; 0 :®^7X; FD N A£igl!§/<£$ijpgg£j|-e7g 

/cdes9 nidit£?$rjt£-7°n -7'i L if if >##f ic J; ^ > ^7^; F 
pBI121(-GUS)Rbsc-des9£^-/v-e^ £ d t £5t!S L fc 0 £ © Agrobacter i um 
tumefaciens^ALBBSDESiD^^o 
(3) ?'<zi<DT&%ito& 

±I2©S4*ALBBSDES£, SOppm©^ i~^-f is y^^tSim^MX2S°C, 2 

mmto-mmttzo ^mmi.5m\^ io,ooor P m, 37tr H i^LT*«m. in-? 

4 tztbiz 1 ml©LBJ#i&t:^fe^L/Co MiCIO, OOOrpnu 3 TtPal]®^ L T 

1.5 ml©LB^m^SS® L^fflSfgi L/cc 

momtttzo CcdM 7 ? 1 1 cm 2 fcteSck 9 {-^ XTMS^JC-KJSff U ±IS 

fcgt. ^®^©M^±fcS£B^TiM©T^n/<?x U A£B&Wc 0 -> + 
- ^©MS-BSigift (^>^^7f-V1.0 ppnu -f^^l^M 0.1 ppnu & 
a'*^ 0.8 ( Murashige, T. and Skoog, F. Plant Physiol., 15: 

473, (1962)) ±{C. "7 <y h v > No. 1&& ( 0 7. 0 cm) £fi£. C©Mi|fi{C 
*£±iC LT^fiWco i/ + -U?-A-7 7 ^ yl/A-ei'-^U 16B#PePJ^ 8 
Btfy?B£©Jl»]Tf 25°C\ 2 Bmigmttzo ol^;77t7> 250 ppm^iri; 
MS-B5igi&±(-^ L> 10 B FbI^* L XT V n f- y * A L tz 0 
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^i:^77t7V 250 pw'BiZffii-^'f is y 100 ppm^fr MS-B5i#itLh{Cg££ 

^.Ofco Mfc lOBP^ft^t. #iLfc->a-h^^77t7> 250 ppm&.tf#" 
^-T^->> 100 ppm<£-#-t? MS-HFigifc (^>^77->&^7^l/>Si% 
MS-B5itife) KgfliLfco lOBPelitft^ ^Lfcv'a-F^rT 
•> V»tt©3^JMgift#:i U b-tf'-y ?Xft©?^:7*-5> 250 ppm^tr 

t? MS-HFigJiicML/Co 

WJ 5 ] * ' < =i © VJ A If if y R - if > 5x#f 

fcbU Ifif y&XtJ—V >##f£firofco VJ ADNA©ffitt5&fiCTAB&-£ 
JS# (Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) ICfiEo-CfTtt-afco BP"5n 2gO^^30l^llrt-eOTU 
CTABitBlf^^VADNA^Hfio 1 0 # g © D N A £r$ijPI!^EcoRI 
iXbalT-mWftftO. 7XT^fo-^y^T*ft»»L. ^©I&tW n >Jg| (Hybond 
N+; Amersham) ic0.4 N Na0HTr^¥ L fc 0 C ©J^iCpTRA3Xdes9^ t> transi tit 
l©7te?Pft**Ifi?*^ti-^i It, > 6 5°CT-1 BmH"'C7V fJ-e 

L o 

^^/:o ^TJ*ii^T-y^Af-*S/T>KJcJ:4tttij*(T<i:^ (Nagy, F. 

Plant Molecular Biology Manual B4; 1 (1988)) „ poly(A)+RNA£*;UA 
7;bfh KA9 OT/fo -Xf r^n >Jg| (Hybond N; 

Amersham) icfe^L. If If H«©'W 7 U ^-T -tf- a >{CJ; *) Ltz 0 
i*©tORNA^MLt^5iTOofJ^ *©4»fr6>3&5!*©^fi#: 

pBI121T^Kfe^L/c^^<n©^^b s JKT©7jiS{c: c l;J9^x^ r ^v ; ;l/^'J-tr 
n-;u (PG) . X;U"7 *K2/;l/S?7 Wl^U -fen — ;l/ (SQDG) ^f©fll 
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en &mwe>mm 

B&Sf©fl&tfJW:Bligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) t? 

CtL{C20 ilO^DP*;^ : > * y (1:2. frftJt) 

>T If 15^-f H ^#gL/Co :n(^DD^A 12mi&CJfHS7K 

12ml &bU?LWtL < M^rL/cm. 3000rpm . 4 °C, 30#IH©«£^jicJi £W*JI 

o-^U-i/<#U-^-jSrffl^. 30°CMEETT^^^^/co Cft£2 ml© 
^po*^a : /• (1 : 4. f#KJ£) icjg^U £JJigffifcB$i£ Lfco 

( 2 ) J&K©#H 

DEAE-Toyopearl 650C ($V-) ©M?£2.5ml£l MM** h U Ajjcjgjft 
( P H7.0)25 mliMifH^i^ L/c 0 dft£. al^Tk. /• * 7 -^TJIS^^^ I, 

50 ml©?nn*;l/A : /. ^y-;l/ (1:4. #8f±t) Lfco 

£flggffitt}#j£;*7 5 A{C^(j" N 50 mlCD^on^;l/A : /• ( 
1:4. #^J£) -e*=y*f7? b^JWTi/JiyV -teu-Jls (MGDG) . i?if 
3 9 Y isfr'JT isfrW ^u-JV (DGDG) . * X ~7 r =f- iSjlsz.? J -;l/T 5 
> (PE) . *X"7 r * S?;l/3'J > (PC) ^TgfcliLT. 4>ttJ3MH (MGDG. 
DGDG. PE. P C) M55-i L/Co 5 mlcD^tf^X7 r > 
(PS) LTB££. 20ml©? n : y. 9 J - )\> (1:4. WmUt) 

-Z^feWi^'lk&LtzWL. 50 ml©? dd*M : J 9 J -JU : 10 Mffi^T 
AtK^^ (20:80:0.2. #M»J£) TPG. SQDG. 7 f ^iK ; '> h- 

;KPI) Z^tiMftZntzo C©S^{C I5ml©^? y -^finx.. MjETT 
M^I&Wco Ctl£0. 2ml©? n d^^A : /• ? y ( 2 : 1 . flMtifc) iZ. 
it^L. iffigjt (PG. SQDG. P I) WfttLtZo 
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MGDG> DGDG, PE. PCI^lis ^'f^7A^n7f^7^- 

1 mliC^L/cM*^? oo^;l/ATr¥^bL/-C7!7^ ^ n *;l/A : 

T-ir h> (4 : 1) N 7* h ^ * 7 -^TJIKc^fcB^ 3 SgUff (MGD 
G. DGDG) te7-trh>-e. U >|6JR (PC, PE) tt y * y $ ft 

/Co 

(3) 11^7^57^ - (TLC) iaaPG©flfliiJiS M 
(2) T#7t®#^>U 77y;U-TLC-7°ly- h #5721 (Merck) T-frmttZo 

Wt : 7K (50:20:10:15:5. #»Jfc) £ s *ttMt©«^« ^ n D A : J * J 
-J\s : 7^(70:21:3. ^«Jt)^ffl^/Co TLCTr#j||^ N 7° 'J A 'J > (8 0 %7-fe 

SO t)Kofci"J* b 5m 1 07 on : J ? J — jl (2 : 1) 

*TM£II|JK U &@Lfc8U 1 ml©50 mM TrisCl (pH 7. 2)&.tf0. 05 % 
Triton X-100 £fln*.. % L < L TJ^g $ i±T. t^J^-hM ( 
Rhizopus delemar) ( 2 5 0 0 U ; ^_ tj >#-&) £# n ^ 3 7 

°CTr3 O^F^M-rSdilCktJ^Wfc s n - 1 tbfco d 

©KJSMb£**&8L TLC (^ n n^;UA : T-fe h > : y -yi, : ^ . 7 ^ 
= 10:4:2:3:1) {C«fc O^RlBOJIBH. 'J>/^ L f; 0 

t> t> yvi/^ e> 0jk L.su#i©=fc 7t:^^y -^ttttK-c * rjwtmmm&'&tzo 

4l:Mi^^Xf;^3 ml©^*-^-? 4 math U MffT-ej§^^ 
»*LTiILfco flgfl&SM ^©^tfricte. ^^07^77^-^1^^ 

h/N° y ^c-R7A plus mmmttm) tm^tio ^logi^t 2^ pg^ 
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SI 2^. ^©^SoM^tff^m 
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If EM 
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P G Cg^ IfcHI&S^Ofel^ ^ Anacystis nidulansfi*©teffif»*<& 
3ftKfcS*£fiB^ LT^SJBRIiSl*''* = "C ti 1 6 : 0 5 f- 

St), ^®^^0f-l 6 : 1 c i s 3&<*Hx.T^3^ * fc. 'PM&ifzl 8 : 0 
fc^iA^M<^«9s iS»»Cl 8 : 1 *<ii*.-C^5^3 C i^JHJ Ltz 0 
ISfP^TO (16 : 0 + 16 :"1 trans+18 : 0 (X^T U >K) ) #S 

Lfz9'< = ~ei* 5 5 %tWL < tJotl^o PGOsn-K 2&giJ©##f 
ftS^t,, s n - 2 14 9 8 %£l±t§fnfl!M (16:0 Xti 1 6 : 1 t r a n 
s) T?£a6t>ftT:fc*K fr^fCita^A{cJ:^^L/c 1 6 : llit^Tsn 

A'aOPGOs n - 1 &.comummWtU^>X{pt£ < ttcT^SC tfrW&fr-V 

©*fc*«»c«<i>U J&Ro^iOfiJlht L < ffifilcWtettStcg-ft Life* 
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— ^©WIOMGDG, D G D G> SQDG. PC. PE. PITk 
1 6 : 0©M4>£> -eftiCPfJfcL/c 1 6 : 1(2)1 0 %Mt&©it;t!n^ ^/^ab . 
&tz, 1 8 : 0 ©^ftMt&al/v-eWco C©9"&. MGDGiDGDGi:^^' 
Tii 16:1 (D£.mtlLt Ltsn-1 m^%>r>tzi)K s n - 2 ft^£> k'J>mtk 

tnzntzo mgdg. dgdGn s qdgmp g ^izmmm^^E-t ^>mn 

-Z&iQ, "5 >f|-e&& Anacystis nidulansOTOfD'fk^^^i^^tttJCD^^-e 
^$-&SCtlcJ:t)||<S Mb *<sttg LfcCi^So * ft (c % jg L 

Ts Cft£>(D 4 S!©JlilKteAnacystis nidulans©J^{c t>#^^--5%7?ab «9 . ^fig 

Anacystis nidulans©Jgic&#& Lfcl^MTT?* t> . L^t>fl5%tt4»"ett±{c3l 

f7'J y &a<*IS?iHb $ ft fc© «* < ^ £ d i "C * £ o 

C©<fc9{-. ©K*K&*'< = ©I&!B#^©*t^&x Anacystis nidulansEfe* 

£*&-C©l&R© 1 6 : Oil 8 : 0 ^IfeT^I < ^fiSft^T § 5 C i 



#5 3t «©£mK©J3£JM##r 





16:0 


16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


£16:0+18:0 




26 


0 


0 


0 


5 


2 


47 


21 


31 




17 


13 


0 


0 


2 


4 


58 


6 


19 



£<D&&frt>. Anacystis nidulans&*©I!ift&I^*&ft'fblfc*tt: N H<^£e 
M<D&t£ &"TStC*5l.^Tt> 1 6 : Oil 8 : 0 ©^IgftHb^fciiM L /c d £ 
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tS MS-HFigftlMff 2 5°C, 1 6BfFBm 8 B^Hg© Bit 2 Mffi&W&lz- 1> 
izAMfSm^LtZo £tz, n > h a-Jlt LT, pBI121ic J: Y) J£Kfeg| Lfc4@# 

All ^^JE^O* * o n > X #<tli? £ ti/c © JC*t L . ^gfe^tttJ-e Ji Si^ 
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mtm^ : i 

S2?iJ©fi£ : 1 9 6 

mom. : 

h # n S> - : itll^ 
1£?U©8& : Genomic DNA 

%zM%i ' Anabaena variabilis 
W% : I AM M-3 

: 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

mnm^r 2 

K?iJ©S£ : 6 5 

mww. -.rum 
mm 

&M%i : Anabaena variabilis 
W% : I AM M-3 

nm : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 

Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 

Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 

Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5 
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m.?m^ : 3 

SE^iJO^^ : 8 3 7 
IE?|J©M : MS? 

mom : 

Se^iJ©aiI : Genomic DNA 

: Anacystis nidulans 
l^^a • R2~SPc 

w&\ : 



ATG 


ACC CTT 


GCT 


ATC 


CGA 


CCC 


AAG 


CTT 


TTC 


ATG GTC 


GCC 


ATT 


CAC 


ATT 


GGA 


GCA 


TTT 


AAC TGG 


CCC 


GCT 


GTG 


GGC 


GTG 


ATG 


TGT TTT GGC 


ATC 


ACC 


CTA 


GGC 


TGG 


CAC 


GAA 


GTT CCC 


AAA 


TGG 


CTG 


GAA 


TAC 


GTG 


ATG 


CAG CAC 


GGC 


CCG 


ATC 


GAA 


TGG ATC 


CAC 


TCT GAC 


CAA 


GAT 


GTC 


GAT 


CAC 


CAC 


AGT 


CAC TTC 


CTG 


TGG 


ATG 


ATC 


TAC 


GAA 


AAG 


TTC ACG 


CGC 


GAT 


ATC 


GCT 


GGC 


GAC 


TAT 


TTC TTC 


GGT 


GTC 


CAA 


GTC 


CTA 


CTG 


GAG 


GCT TGG 


GTT 


GGC 


AAT 


GGC 


TGG 


TCT 


CGC 


TTG GTG 


GTG 


GTC 


TAC 


CAC 


GTC ACT 


AAG 


TTT GGC 


TAC 


CGC 


TCC 


CAT 


GAG TCT 


TGG 


GTT GCC 


CTT 


CTG 


GCC 


TTT 


GGT 


GAA 


TAC 


CAG TAC 


TCG 


GCA 


CGT 


CAT 


GGC 


CTG 


TGG 


TTG ATC 


ATC 


TGC 


GGC 


CTG 


AAG 


AAG 


GTG 


GCG TCT 


CCA 


AAC 


AAC 


TAA 
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GCC 


TTC AAC TGG 


CCG 


ACC 


GCC 


CTG 


CTG 


TTA GCG TTC 


CTG 


CCG 


GCC 


AAC 


GTT 


GCG CTG TAT 


TAC 


ATT 


ACC 


GGT 


CGG 


CTA ATT TCG 


CAC 


CGT 


AGC 


TTT 


CTG 


GTG TTC TGT 


GGC 


ACC 


TTG 


GCC 


GGT 


CTG CAC CGC 


CAC 


CAT 


CAC 


CTC 


GAC 


TCC AAC AAG 


GGT 


TTC 


CTC 


TGG 


ATT CCG GCC CGT ACG 


GAA 


GTA 


GAC 


CCT GTC TAT CGC 


TTC 


TTT 


AAC 


AAA 


GGG 


GTA CTT TTG 


TAC 


GCC 


TGG 


GGC 


TTC 


GTC GTT TGG 


GGG ATC 


TTC 


GCC 


TGG CTG GTG AAC AGT GCT 


ACC 


CAC 


GGC 


GAC CAG TCC ACC AAC 


TGC 


TGG 


GGC 


TGG CAC AAC 


AAC 


CAC 


CAC 


GCC 


CAG 


TGG TGG GAA 


TTT 


GAC 


TTG 


ACT 


GTG 


GGT CTG GCT 


CGC 


AAG 


ATC 


AAA 
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@S?iJ©g£ : 2 7 8 

: Anacystis nidulans 
: R2-SPC 

IS?|J : 

Met Thr Leu Ala He Arg Pro Lys Leu Ala Phe Asn Trp Pro Thr Ala Leu Phe 

Met Val Ala He His He Gly Ala Leu Leu Ala Phe Leu Pro Ala Asn Phe Asn 

Trp Pro Ala Val Gly Val Met Val Ala Leu Tyr Tyr He Thr Gly Cys Phe Gly 

He Thr Leu Gly Trp His Arg Leu He Ser His Arg Ser Phe Glu Val Pro Lys 

Trp Leu Glu Tyr Val Leu Val Phe Cys Gly Thr Leu Ala Met Gin His Gly Pro 

He Glu Trp He Gly Leu His Arg His His His Leu His Ser Asp Gin Asp Val 

Asp His His Asp Ser Asn Lys Gly Phe Leu Trp Ser His Phe Leu Trp Met He 

Tyr Glu He Pro Ala Arg Thr Glu Val Asp Lys Phe Thr Arg Asp He Ala Gly 

Asp Pro Val Tyr Arg Phe Phe Asn Lys Tyr Phe Phe Gly Val Gin Val Leu Leu 

Gly Val Leu Leu Tyr Ala Trp Gly Glu Ala Trp Val Gly Asn Gly Trp Ser Phe 

Val Val Trp Gly He Phe Ala Arg Leu Val Val Val Tyr His Val Thr Trp Leu 

Val Asn Ser Ala Thr His Lys Phe Gly Tyr Arg Ser His Glu Ser Gly Asp Gin 

Ser Thr Asn Cys Trp Trp Val Ala Leu Leu Ala Phe Gly Glu Gly Trp His Asn 

Asn His His Ala Tyr Gin Tyr Ser Ala Arg His Gly Leu Gin Trp Trp Glu Phe 

Asp Leu Thr Trp Leu He He Cys Gly Leu Lys Lys Val Gly Leu Ala Arg Lys 

He Lys Val Ala Ser Pro Asn Asn 

BE?i]#-f : 5 
mmo&Z : 1 8 

2 7 
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le^'J : 

ATGACAATTG CTACTTCA 

g£?lJ#-5§- : 6 
IS?IJ©S$ : 1 5 

se^uoM : TO 

mcom. : -#* 

se^oaii : f&©TO ^j&dna 
se^ij : 

GCTCTGGGGT TGTTG 

ie^ij#-^ : 7 
S£?lJ©££ : 1 5 
W3\G>W. : TO 

mom. : -*« 

M£?lJ©M : Ife®^ £rJ&DNA 
CAACAACCCC AGAGC 

se^ij#-% : 8 

ie?iJ©:K£ : 1 8 

wmvm : to 

ij£©£fc : -#£ 

2 8 
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mm 

RTGRTGRTTR TTRTGCCA 
K?'J#-t : 9 

le^ij : 

ACGTCATGGC CTGCAGT 

mnm^r : 1 0 

15?iJ©fi$ : 2 6 

CGCGGATCCT TAGTTGTTTG GAGACG 

m^m^r : i i 

ga^ljC»fi$ : 2 5 
: 

E^lJOSUS : flfc©&& -afifeDNA 

2 9 
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CATATGACCC TTGCTATCCG ACCCA 



mtm^ : 1 2 

: 2 9 
: MS? 

mom. ■■ -#«a 

iS^JOa® : ^rJ&DNA 
SE^iJ : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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It * © 15 1 

5. m^mmw. iwb&%s 3 ^oi^n^©^E«oae^x«^fitae^© 
7. w^ishis i ^jbMm 3 gsoi^n^o^Eifeoafe^xti^Bfafe^cD 
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m i m 



des9var 



MSCD2 



10 • 20 30 40 . 50 60 

ALGLLLLYLGGWS F VVWGVFF R I VWVYHCTWLVNSATHKF6YRTYDA6DRSTNCWWVAVL 

X ».••»,•» ■ • 

L VPWYCWG ETFVNSLCVSTFL RY AWL N ATWL VNS AAH LYG Y R P Y DKN I SSREN I LVSMG 
240 250 260 270 280 290 



des9var 
MSCD2 



VFGEG 

:x 

AVGER 
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(kbp) 



20- 
5- 
2.5- 
1- 



5 I 7 

TO 
CD 
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m4m 



d e s 9 n t d 
MSCD2 

d e s 9 n i d 
MSCD2 

d e s 9 n i d 
MSCD2 

MSCD2 
MS CD 2 

des9nid 
MSCD2 



10 20 30 40 50 60 

MTLAI RPKLAFNWPJAIFMVAIHIGALIAFLPANFNWPAVGVMVALYY I TGCFG ITLGWH 

X* • • » •••• «»• i ■ • t • 
• * • • • • • • • • t ••«••••« , , ... i • t . ( . « 

DDEGPPPKLEYVWRN 1 1 LMAILHLGALYG I TLVPSCKLYTCLFAYLYYV I SALG I TAG AH 
60 70 80 90 100 110 

70 80 90 100 110 120 

RL ISHRSFEVPKWLEYVLVFCGTLAMQHGP I EWI GLHRHHHLHSDQDVDHHDSNKGFLWS 



RLWSHRTYKARLPLRLFL 1 1 ANTMAFQNDVY EWARDHRAHHKF S ETHADPHNSRRGFFFS 
1 20 1 30 HO 1 5 0 1 6 0 1 7 0 

130 140 150 160 170 

HFLW-MI YE I PA-RTEVDKFTRD I AGDPVYRFFNKYFFGVQVLLGVLLYAWGEAWVGNGW 

X* * • • • ■ • > • 

• • • • •••••§•••••• • » i • • • • * . • • • 

HV6WL LVRKHP AVK EKGG KLDMS DL K A E KL VMFQRR YY1CP D L L LMC F VL P TLVPWYCWG E 
180 190 200 210 220 230 

180 190 200 210 220 230 

SFV VWG I F ARL VVVYHVTWL VNS ATHKF GY RSH ESGDQST NCWWVALL AFG EGWHNN 



TFVNSLCVSTFLRYAVVLNATWLVNSAAHLYGYRPYDKN ISSREN I LVSMGAVGERFHNY 
240 250 260 270 280 290 

240 ' 250 260 270 

HHAYQYSARHGLQWWEFDLTWL I ICGLKKVGLARKI KVASPNN 

«••• • • t • • • 

* * ••••»■• •*> > • • • • 

HHAFPYDYSASEYRWH I NFTTFF I DCMALLGLAYDRKRVSRAA 
300 310 320 330 340 
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